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DETAILED ACTION 
Drawings 

1 . The drawings were received on 1 0 May 2004. These drawings are acceptable. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 28, 29, 31, 32, 41, 42, and 44-46 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Cockrum et ai (US 4,956,304). 

In regard to claim 41, Cockrum et ai disclose (Figs. 1 and 4A-4K) a radiation 
detector comprising: 

(a) a substrate (is inherent in an epitaxially grown radiation absorption layer 12; 
column 2, line 68 to column 3, line 4); 

(b) a radiation absorption layer (12) above the substrate; 

(c) a passivation layer (18) above the radiation absorption layer (12); 

(d) a doped region (14) in the radiation absorption layer (12) and inherent in a 
thermal diffusion process (column 6, lines 15-62) is an extension of the doped 
region through the passivation layer (18); and 

(e) an electrical contact (20) to provide electrical contact to the doped region (14). 
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In regard to claim 42 which is dependent on claim 41, Cockrum et al. also 
disclose (column 2, line 68 to column 3, line 4) that the absorption layer (12) includes 
HgCdTe. 

In regard to claim 44 which is dependent on claim 41, Cockrum et al. also 
disclose (column 6, lines 56-62) that a dopant of the doped region is p-type. 

In regard to claim 45 which is dependent on claim 41, Cockrum et al. also 
disclose (column 6, lines 56-62) that a dopant of the doped region is arsenic. 

In regard to claim 46 which is dependent on claim 41 , Cockrum et al. also 
disclose (column 2, line 68 to column 3, line 4) that the radiation absorption layer (12) is 
adapted to detect infrared radiation. 

In regard to claims 28, 29, 31, and 32, Cockrum et al. is applied as in claims 41 , 
42, 44, and 45 above. Cockrum et al. also disclose (column 6, lines 15-62) forming a 
patterned doping layer (30 in Figs. 4E and 4F) above the passivation layer (26 in Figs. 
4C-44E) and driving {i.e., thermally diffusing) dopant from the patterned doping layer 
(30 in Figs. 4E and 4F) into the radiation absorption layer (12 in Fig. 4F) to form a 
doped region (14a or 14b in Figs. 4G-4K). 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1 , 2, 4, 5, 1 4, 1 5, and 17-19 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Cockrum et al. (US 4,956,304) in view of Rosbeck et al. 

(US 4,961,098). 

In regard to claims 1, 2, 4, and 5, Cockrum et al. is applied as in claims 28, 29, 
31 , and 32 above. The method of Cockrum et al. lacks forming a wider bandgap layer 
between the radiation absorption layer and the passivation layer. However, 
compositional grading is well known in the art. For example, Rosbeck et al. teach 
(column 3, line 54 to column 4, line 4) that compositional grading (i.e., a plurality of 
layers wherein bandgap for each layer changes) provides the advantage of reduced 
leakage current and increased diode impedance as compared with a constant bandgap 
layer. Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to compositional grade the absorption layer (12) in the method of 
Cockrum et al. by forming a wider bandgap layer between the radiation absorption layer 
and the passivation layer, in order to reduce leakage current and increase diode 
impedance. 

In regard to claims 14, 15, and 17-19, Cockrum et al. in view of Rosbeck et al. is 
applied as in claims 1, 2, 4, 5, and 46 above. 

6. Claims 30, 33, 35-40, 43, 47, and 49-54 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Cockrum et al. (US 4,956,304) in view of Mitra (US 5,998,235). 

In regard to claim 30 (which is dependent on claim 28) and claim 43 (which is 
dependent on claim 41 ), the method and detector of Cockrum et al. lacks that the 
absorption layer includes Hgi- x (Cdo.944Zn 0 .o56)xTe. Mitra teaches (column 3, line 54 to 
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column 4, line 10) that an absorption layer comprising Hgi. x (Cdo.944Zn 0 .o56)xTe have a 
infrared response equivalent to HgCdTe but with the advantage of reducing defects. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
of the invention to provide Hgi- x (Cd 0 .944Zn 0 .o56)xTe for the absorption layer (12) in the 
method and detector of Cockrum et al., in order to reduce defects. 

In regard to claims 33, 35-37, 39, and 40, Cockrum et al. is applied as in claims 
28, 29, 31, and 32 above. The method of Cockrum et al. lacks that the absorption layer 
and the passivation layer are formed in situ by alternating layers of a first material (i.e., 
HgTe) and a second material which is Cdi-yZn y Te, where y (e.g., y=0.056) is selected to 
provide a target lattice constant, the composition of the absorption layer and the 
passivation layer being determined by the relative thicknesses of the layers of the first 
and second materials and, after deposition of the layers of first and second materials, 
annealing the first and second materials to produce an alloy of the first and second 
materials. Mitra teaches (column 3, line 54 to column 4, line 16) that a layer formed 
from annealing alternating HgTe and Hgi. x (Cdo.944Zn 0 .o56)xTe layers have the advantage 
reduced defects within the layer. Therefore it would have been obvious to one having 
ordinary skill in the art at the time of the invention to anneal alternating HgTe and 
Hgi. x (Cd 0 .944Zn 0 .o56)xTe layers to form the absorption layer (12) and the passivation layer 
(1 8) in the method of Cockrum et al., in order to reduce defects. 

In regard to claim 47, 49-51, 53, and 54, Cockrum et al. is applied as in claims 
33, 35-37, 39, and 40 above. 
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In regard to claim 38 (which is dependent on claim 33) and claim 52 (which is 
dependent on claim 47), Mitra is applied as in claims 30 and 43 above. 

7. Claims 3 and 1 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Cockrum et al. (US 4,956,304) in view of Rosbeck et al. (US 4,961 ,098) as applied to 
claims 1 and 14 above, and further in view of Mitra (US 5,998,235). 

In regard to claim 3 (which is dependent on claim 1) and claim 16 (which is 
dependent on claim 14), Mitra is applied as in claims 30 and 43 above. 

8. Claims 6, 8-13, 20, and 22-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cockrum et al. (US 4,956,304) in view of Rosbeck et al. 

(US 4,961,098) and Mitra (US 5,998,235). 

In regard to claims 6, 8-10, 12, and 13, Cockrum et al. in view of Rosbeck et al. is 
applied as in claims 1, 2, 4, and 5 above and Mitra is applied as in claims 33, 35-37, 39, 
and 40 above. 

In regard to claims 20, 22-24, 26, and 27, Cockrum et al. in view of 
Rosbeck et al. and Mitra is applied as in claims 6, 8-10, 12, and 13 above. 

In regard to claim 11 (which is dependent on claim 6) and claim 25 (which is 
dependent on claim 20), Mitra is applied as in claims 30 and 43 above. 

9. Claims 33, 34, 37, 39, 40, 47, 48, 51 , 53, and 54 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Cockrum et al. (US 4,956,304) in view of 
Irvine etal. (US 4,566,918). 

In regard to claims 33, 34, 37, 39, and 40, Cockrum et al. is applied as in claims 
28, 29, 31 , and 32 above. The method of Cockrum et al. lacks that the absorption layer 
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and the passivation layer are formed in situ by alternating layers of a first material {i.e., 
HgTe) and a second material (i.e., CdTe), the composition of the absorption layer and 
the passivation layer being determined by the relative thicknesses of the layers of the 
first and second materials and, after deposition of the layers of first and second 
materials, annealing the first and second materials to produce an alloy of the first and 
second materials. Irvine et al. teach (column 2, lines 50-59; column 3, lines 34-44) that 
a layer formed from annealing alternating HgTe and CdTe layers have the advantage 
controlling the lateral uniformity of x. Therefore it would have been obvious to one 
having ordinary skill in the art at the time of the invention to anneal alternating HgTe and 
CdTe layers to form the absorption layer (12) and the passivation layer (18) in the 
method of Cockrum et al., in order to control the lateral uniformity of x. 

In regard to claim 47, 48, 51, 53, and 54, Cockrum et al. is applied as in claims 

33, 34, 37, 39, and 40 above. 

1 0. Claims 6, 7, 1 0, 1 2, 1 3, 20, 21 , 24, 26, and 27 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Cockrum et al. (US 4,956,304) in view of 
Rosbeck et al. (US 4,961 ,098) and Irvine et al. (US 4,566,91 8). 

In regard to claims 6, 7, 10, 12, and 13, Cockrum et al. in view of Rosbeck et al. 
is applied as in claims 1 , 2, 4, and 5 above and Irvine et al. is applied as in claims 33, 

34, 37, 39, and 40 above. 

In regard to claims 20, 21, 24, 26, and 27, Cockrum et al. in view of 
Rosbeck et al. and Irvine et al. is applied as in claims 6, 7, 10, 12, and 13 above. 
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Response to Arguments 

1 1 . Applicant's arguments filed 10 May 2004 have been fully considered but they are 
not persuasive. 

Applicant argues (pg. 16-24 of remarks filed 10 May 2004) that Cockrum et ai 
does not disclose forming a patterned doping layer above the passivation layer and 
driving dopant from the patterned doping layer into the radiation absorption layer to form 
a doped region. Examiner respectfully disagrees. Cockrum et ai state (column 6, lines 
15-62) "Referring to FIGS. 4a-4k there is illustrated another method of the invention 
which forms by a diffusion process p-n diode junctions which lie under the passivation 
layer 18. Steps 4a-4c are substantially the same as steps 3a-3c above. In step 4d 
portions of the passivation layer 18 are selectively removed through the openings within 
mask layer 26. This step of selectively removing may be accomplished by the 
aforementioned wet chemical etch such that the underlying p-type substrate is not 
converted to n-type. In step 4e a relatively thin source layer 30 of a suitable n-type 
dopant is deposited over the surfaces of the photoresist layer 26 and the surfaces 
exposed within the openings. For example, the source layer 30 may comprise indium 
and may have a thickness of approximately 100 angstroms. FIG. 4f shows the structure 
after the photoresist layer is removed, thereby rejecting the overlying source layer 30 
except where it contacts the layer 12 and the exposed surfaces of the passivation layer 
18. A heating process is thereafter performed which diffuses indium from the source 
layer 30 into the p-type layer 12, thereby converting the p-type material and forming the 
diffused n-type regions 14a and 14b. As can be seen in FIG. 4g, diffused the n-type 
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regions 14a and 14b extend laterally outwards and the resultant p-n junctions underlie 
the passivation layer 18. FIG. 4h shows a second photomask layer 26a which is 
applied by a conventional method such that it overlies the passivation layer 18. The 
steps illustrated in FIGS. 4i through 4k are substantially the same as FIGS. 3e through 
3g, described above, wherein contact metallization and ground metallization are 
provided with the second and third mask layers. As described above, the mask layer 26 
is removed in step 4f before the step of diffusing is accomplished. This is preferable in 
that the heat applied during the diffusion process may cause a polymerization of the 
mask layer 26, making the subsequent removal of the layer 26 difficult to accomplish. It 
can be appreciated that, depending on the type of material which comprises the mask 
layer 26, the diffusion step may be accomplished before the removal of the mask layer 
26". Thus Cockrum et al. teach (column 6, lines 15-62) forming a patterned doping 
layer (30 in Figs. 4E and 4F) above the passivation layer (18 in Figs. 4B-44K) and 
driving (i.e., thermally diffusing) dopant from the patterned doping layer (30 in Figs. 4E 
and 4F) into the radiation absorption layer (12 in Fig. Figs. 4A-44K) to form a doped 
region (14a or 14b in Figs. 4G-4K). 

Applicant also argues (pg. 16-24 of remarks filed 10 May 2004) that 
Cockrum et al. does not disclose a doped region extending through the passivation 
layer into the radiation absorption layer since diffusion 14 is formed after or during the 
process of exposing the surface of substrate 12 by etching passivation layer 18. 
Examiner respectfully disagrees. Cockrum et al. also disclose (column 2, line 67 to 
column 3, lines 21 ) that both the radiation absorption layer (12) and the passivation 
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layer (18) comprise Hgi- x Cd x ZnTe. As discussed above, Cockrum et al. teach a thermal 
diffusion process wherein dopants from a patterned doping layer (30 in Figs. 4E and 4F) 
diffuse into Hgi-xCd x ZnTe. Thus it is clear from Fig. 4F that dopants from the patterned 
doping layer (30) thermal diffuses into both the Hgi- x Cd x ZnTe radiation absorption layer 
(12) and the Hgi. x Cd x ZnTe passivation layer (18). Therefore, Cockrum et al. disclose a 
doped region extending through the passivation layer into the radiation absorption layer. 

Conclusion 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shun Lee whose telephone number is (571) 272-2439. 
The examiner can normally be reached on Monday-Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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